It was recently shown that the central nervous system is the primary target for the toxic effects of local anaesthetics, because convulsions are produced in doses three to seven times less than those required to provoke irreversible cardiovascular depression. ~ The increasing use of regional anaesthesia makes it important to improve the safety of this procedure by reducing the toxicity of local anaesthetics.
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Benzodiazepine derivatives have been found to be very useful in preventing or minimizing convulsions and other manifestations of CNS toxicity induced by local anaesthetics. 2-5 Flunitrazepam has greater affinity than diazepam for the benzodiazepine receptors, a fact which is believed to result in its superior sedative, anti-anxiety and amnesic effects. 6-8 Recently we have shown that flunitrazepam given by intraperitoneal or intramuscular injection in mice was more effective than diazepam in preventing convulsions induced by local anaesthetics.9' i 0
The present study was undertaken to determine whether the oral administration of flunitrazepam to mice would also be effective in reducing the CNS toxicity of two commonly used local anaesthetics, lidocaine and bupivacaine. 
Methods

Results
Flunitrazepam in doses of 0.065-0.25mg.kg -~ caused no significant reduction of locomotor activity compared to that in mice given saline (Table I) .
However, 0.065 mg.kg-~ of flunitrazepam markedly reduced or completely prevented the convulsions caused by either lidocainc or bupivacaine (Table  II) . Flunitrazepam (O.065mg-kg -I) also significantly reduced the mortality after both doses of lidocaine and the lower dose of bupivacaine.
Discussion
The data reported indicate that oral flunitrazepam pretreatment in mice can effectively prevent or reduce local anaesthetic-induced convulsions, even in doses below those producing sedation. 9'~~ Electrophysiological studies in experimental animals have shown that local anaesthetics produce excitatory effects on the limbic system which are most striking in the amygdaloid nuclear complex. t i, 12 The convulsions produced by local anaesthetics are not due to direct stimulation but to selective depression of inhibitory neurons. 13't4 lkeda et al. 15 have demonstrated that intraventricular administration of GABA protected rats against convulsions induced by local anaesthetics, and suggested that the ~, amino leutyric acid (GABA) system may diminish convulsion induced by local anaesthetics.
Benzodiazepines are known to facilitate ~/amino leutyric acid (GABA) synaptic effects. 6'7 The beneficial effect of small doses of flunitrazepam in this study can be explained by the fact that flunitrazepam particularly has a high affinity for the benzodiazepine receptors. 16 This study supports this hypothesis and fi.mher demonstrates the efficacy of flunitrazepam in preventing convulsions induced by local anaesthetics even when given by the oral route. Although the protocol of this experiment did not include a study of the cardiovascular effect of these drugs in mice, our results are nevertheless in keeping with those obtained by others.~7'18 Thus, de Jong et al. Is found that bupivacaine in convulsion-producing doses caused severe cardiac arrhythmias in cats but lidocaine did not.
In the present study, a dose of bupivacaine which produced the same incidence of convulsions as that of lidocaine, caused much higher mortality. Diazepam pretreatment has been shown to reduce ventricular irritability induced by local anaesthetics. It is therefore possible that flunitrazepam may also share this property if given in adequate dosage, which would be greater than that used in the present study to protect against the convulsive effects of local anaesthetics.
While one cannot extrapolate directly from doses used in mice to those which could be active in human subjects, we nevertheless would like to suggest that 2rag of flunitrazepam, which is an effective sedative dose clinically, should also reduce the incidence and severity of convulsions induced by local anaesthetic agents. We are currently investigating whether flunitrazepam can reduce the cardiac toxicity of bupivacaine when given at appropriate dose levels.
